ギジュツ　オ　テキセツ　ニ　ヒョウカシ　カツヨウスル　チカラ　オ　ソダテル　ジュギョウ　ヅクリ　ニ　ツイテ　ダイ2ガクネン　サクモツ　ノ　サイバイ　ト　ワタシタチ　ノ　セイカツ　ノ　ジュギョウ　ブンセキ　オ　トオシテ by 富永, 修 et al.
 
	
 !"#$%&'(
)*+,$%-.(/&0(1234567
89:;<=>##?@ABC2DEF'G&'HI2(/J#
.#-.K'2LM=NBCOPQR#ST#UV@AW
XYZG[\]^_.BC2DEF'#`ab=cd)Q
 !"Geaf/
ghijkE&#l(mn=opWq/mn='()=Nr
strQuv2ijkEwxrwrQ34891yz/mn=
G{|2}~#mnK"5mn0(BCyz/}#'2
Qmn#2rr89rE''@
AQ(2(uv2@ABC2DEGR#d)^
 ¡¢v22((/
 	


£$%¤¥'QZ ¦§¨
Z©ª«¬­^'F®¯i#mnk°±^(Z#²³´µ²'¶¯
i#mn·r­^F'GfZ¸'¹R(Q(/¯i#mn0(ºZG»
¼t2(/½sr	5¾	# ¡¿ÀÁÂ5Ã,ÄÅÆÇÈ,ÈÉÊ
ËÌÍ
= N Î Ï
	

 !"#$%&
&'!()!*+,

ÐÑ ÒÓ
	
	
		

		


		

 ! "#$

Ó
Ôa´Õ
	#Öb=NrstrQuv2×F'f/JØÙÚ6­#
 !aÛ@ABC2DEjEF'G`ÜyØd)Q^/JF
#'2Z~ÝGÞß#Y?Q^àáß#Ç+â³^ã0.#m
nK"äÚ( ¡­^/QmnK"#Öå¾2æç+è5ºséêë­(
QG@ì.(uG@ABC2DE#jíîf^R)
E/
Ô+Ä+Õ
mnK"#Öåéêëmn#BCD@
Ó
=N$% ¦ïï
j§Í¨ 
ËÌÍËðË

 

 	


  	
 
  	!"#	$%&	
'()*+,-./)0
1234565	789,:;)<=> ?@ABC

	 D EFGH, IJKLM
N O	EF-P 
QRST
UVWX&YZ
[\]&K&^L&^L_
	`a
b O	EFcd,e 
f EFGH, g
`aOh&EFij
EFcd	kl
m EFnop5,O 

D

b
f
D KLB.EFW<&GH,qr
s 0
NtJuM O	v?)wx,ayz/)0
NtJ{M EFvU	wx|Yay
z/)0
NtJ}M O	v~@	,ayz/
)0
b EFcd,\<z/&,Bz/)0
ftJuM EFcdV]&v~`aOh,z/)0
ftJ{MO		B.&EFcd	kl,s
/)0
m EFij,Oc
O,z/)0


  	EF,XX&
XEF
 
 ?) 
	BBX
 

D
¡¢
{£{
 EF|EF¤&¥1¦
>@§(/\)¨©ª]B«¬z/)0
tJuM ­®¯°±²	G³´(&
 	?*+ay,µ<z/)0
tJ{M ?) 	v~¶·
z/)0
¸¹º»	EFª¼)0B&#@.=O	½¾,­&¿À,­ÁÂ~?)¨
	ÃHJÄM|&L|Å	XÁ?)ÃHJaÄMª¼X&
cd%EF|O	ÆÇÈ`a,EF\ª=ÉÁ0#¨ª&¡Êª
=&$%,­ÁO,`a?)ÁGË	EF 	ÃH,sÁ]0#&#	
ÌÍ,ÎX)Ïª&O,`a?) ,X¶·z/& 		
z/]0
J{MÊÐ O	EF	
J}MÊ	ÑS
¡Êª=&EF 	Ò¡ÃÓ&$%ÇÈEFcd,e&GËO,
EF?)GH,s 0#&#	,Ô\EF	Xwx|QR,«ÕX&­®
¯°±²	G³´( 	*+ay,µ<X?)ÃH,s 0O=&
78	Öz|'Pz,×Øª]&EFGH'O	Ù|789	´:»	©
^|?34565,Ú^?)0O	EF=ÛW	Ü|ÝÞ©ßSª¼)<&Gà%
ÌÍ%ÃHá,XÛWcdW0\&1yâ%ÃH,ãGz/)<¥345
65	789,:;)<=> ?@AB¦ Ê,äW1,^?)0#¨ªEF
cd,e&v~`aOh,s/©.&34565	789,:;)<	å%EF
,æç?)è,W0é&O	EF?)êë 	
@&	|±²,XW?)<&?) ,v~¶·?)°
Þè,W0
JìMÊ	
ìíí  k

 

 	


      !"#$%&'()*+,-.
/0

	 1 "#$%&'()*+23
4
56%& 78%&
9:%& ;<=>
? @A.BC@A
DEFGEHIJ
K LMNOP*.@AQR
!3S !3
T UVWX 
YDEFGEHZ

[
\


[
1 ]%&^_`abcdefgcdhij
k.efgcdlm! nk*%&
^_hop+q!jLr,-
?sYtZ k!%&'(uvw2343.BC
$3@A ,-
?sYxZ yz{|k.}~Lr
,-
?sYZ k!Yww
wdZLr,-
KsYtZ k!*%&^_k!` +
/0q
KsYxZ ]$>@Ap*
 jo¡@AS ,-
T ¢£w$'¤¥qBC!¦o
Lrk!§@A,-


 ¨    ¨ ©ª«¬$­®j¯°,±A
 
YtZ²³´µ
YxZ"#$%&'(2343)*+
DEFGEHY¶tZ*+."#$%&'()*+2343P·!jDEFGE
H¸¹ºk!`i3.»i$!ho¼½¾·!.]%&'(¿À)®@A
Á*¥ k.Â¸"#$%&'()*+ÃP·!%&'(¸.»5
6%&Á»78%&Á»9:%&Á»;<=>ÁÄ)Å.fÆÇEÈÉHÊËÌ3
Jp.ÍpÎp%&'(abcdefgcd)*+ ,-!ÍÏ.»wdÁ
»wdÁ»wdÁ)ÐÑÒk!»wdÁ¸.ÓÔÕÖ×k,.
ÄØÙ
^_V°ÚÛkÜÝ+²³Þ®3)*+
ßàxá»¹<%&â!k!¦oÁ²³Cãäk+ß
åi$!ho¼½¾·!.]%&'(¿À)®@A
æ cEçEèéJ
ê ëìíÆÇEèéJ
æ cEçEîE
¯k* qpák*
ê ëìíÆÇEîE
ÓÔÕ*`hk*
¾`*
Ýº¹³
B	È
Eè
o¼cH.o¼.ÓÒ
ìÓÔ.Û
 	

  !"#$	
%&'"()
 	
 	
 
!
"#$%&'
()	*+,-./01234	
56789:;5:<=12	>
?56
"#$%&'
()	*+,-.@A1234:B
C:;56#$%&DEF:GHI:
:;5@AJKLMN:OA789
PQR?G5S:;56<=12	>
?56
T
"#$%&'
UVRWXYZ[\]5S:;A^
_`RabcJKL:;56de	f
gGhi$MN@A789
L:;56
"#$%&'
]5jkRHIl	:;5:AjkO
LKRab5S:;56mnop
UVRWXYZ[\]5S:;A^_
`RabcJKL:;56de	fg
Ghi$MN@A789L:
;56hiq1r:st	:;56
uv w
xyzl{F|DA^}yz~iqAyz~\[Ax<l{F|DA
WYAA<=12S:O56/0/5	A?	.cl	
@c.50-6oq 4:DA-¡-¢[£¤[YR
	A¥>¦§F¨©ªFO5SR«A¨©ªFR¬­]5@	®
.¯°-c;SR±,²5S:;6
³´ µ¶·¸¹
º»¼x[½[	¾¿]5&À|º»ÁxCÂÃXÄ[	¾¿]5&À
|	Å.cA	
AÆ\[¦~rI:RÇÈ 
·¸É¸	?.c¹RÇÈ6
nÊË
	

 !"#$%&
&'!()!*+,
 -./
(01
234"#5
6789:;<=!>6?(@>AB
C!DEFGHIJ!K:K%LBMN
OPB
234"#5
C!DE!"#=!>GHIJ!K:K%L
B6789:;<=!>6?(@>AQM
NOPBRST=U!VWXYZ[\]
&^Q_`abcXYZ[\d!ab
FefgBhi>"#jk!>Q
V*:(@>A=Ol!(@mnopq
mrs>AB
(0t
2uv"#5
wx"#>ABf&Q"#yz:{|
}~>eB
234"#5
6789:>Q?c
cB
=4>O"#jk!>Q
}kwxs>AB\\
noMN:P:FB
(0
2 5
wxQ6?$:>AB'

cQ&O$:>AB
2uv"#5
jk ¡E¢>"#>AQ6?
$:>AB£¤]% #uv>
"#!>Q¥¦:§nkQP
h¨O©B
(0ª
2uv"#5
wx"#>AB
2 5
wx"#>AQjo6?(@O;<>Q
P«
¬b>AB­®¯L$>g
£¤"#:>AQ°±²!³´O=!>P
³>eB
(0µ
2 5
w,
"#:;<>eB6?(@
O;<>eB
234"#5
C!GH:kQK:¶B6789:·¸
=&^Q6?(@>AB¹ºXYZ[\
=U!ab:gQ(@»¼OPBhi
>"#jk!>Ql!(@mO½^&
o\\wx¾¿:;<>eB
 	
 
(0 V*:ÀÁÂL&"#ÃÄ$Å!zÆ ÇÈÉÊËÂ
&V*=!ÌÍ
(0Î
2ÏÐ"#5
£¤!]:Ñ=!>PhBC!GH:
ÒÓokB
2ÏÐ"#5
£¤!]:Ñ=!>Ph¨:©BC!
GH:ÒÓokQÔu	O©BGH!Õ:
Ö×=:':QØz!>ÙÚ
F=B
(0Û
2ÏÐ"#5
£¤ef]%=!>Ph¨:©B
2ÏÐ"#5
£¤ef]%=&^Ph¨:©QC
!GH:ÜkBÝÞ	ß:à©>á¬b
:â
:QÒãäå\$P«
¬b
>A!>QÝÞæç$:=B

	


 !"#$%&'(
)$*+,-./0
	

123456$%&/
(#0 
!"#$%105789/:
(1/$*+,-.
##0
;
<=

>?'@ABC$%&!DE
#0
FG

HIJ/KLM/N#0OP5Q
R)+,/$#0SST.@UV*
W'X6/YZ0
[
FG

H\]IJ^_M/`a0$#
7895bc$)d
0
	

/ef0ghi/6)>?'/
j#)@AkL0lmQnopqr!
stu$*-./a+,'
$*R0
v
FG

HwM#IJ/@AkL0$#78
95xk$)d0
<=

>?'/@A$%&/(#'/N
#0yz+/(){|N#05789
!}gS/0HwM#'/
@AkL0
 	

	~
8

$%$6IJ!-0
yz+(#IJ/0

BL6nop/10
lmQ\]BL6#0
#GOP50 Ko/6#0

mQ\]BLS6)V$* /ef
¡/$*QR#0
IJ¢£¤6/¥¦BL§¨©ª!©aS/0
«¬ ­
®¯°±8²³²dR	´µ¶·jt¸¹4º®¯»±.@¼½¾²
dR	´µ¶·jt¸¹4ºTbL¿LÀÁÀÂj210
£ÃÄgµ¶¸¹4º!Å?'VDÆÇRNZdÈÉ²Ê!
ËÌÍgµ¶!ÎÌ#S/Ïx0x5Ð"ÄgQbµ¶
~!ÑÒÍg¸¹"TÓ#'/Ô)ÅkL0ÕdÈÉ²ÊTÂXÖ*
×±ØÙÁÚ^ \ÛÜÝÞ·!ßàá"#?É²Ê!âÈBC?µ¶bLk
ãgxNä"/ÎÌåµ¶TbL¿Læ6ä"#0
çè£ÃÄg!éêë²Q%Å!#bèc62	
"
µ¶!ÄgBC0RÔ¸¹4º6º/ÅkL0Õuè
c62	"ÎÌåµ¶/Ïä'#LbÕÕÏk6#'#0
µ¶/ÏäRÆÇRNZdÈÂXÉ²ÊZË?Ëk!â
ÈBCx#ZÄg/Ïä¸¹'1LDÆÇRNZ£ÃÎÌåµ¶
8N2'µ¶8!N2N)+¸¹'10µ¶/bÕÕÏk6
#Rbµ¶~!N2ÑÒÍgt'#¸¹6ä"#0
"	~!±·±·±·ØXxk
ÕaÀØNZ60
ìíÂ
	

 !"#$%&
&'!()!*+,

-./01 23456789:!;<=>!?@ABC-D=*+

E$0FGHIJ!;<=>!1 23!KLM<NO&786P&C0QRSTUHJ.
!;<=>!1 23!KLM<NO&78VPWXH01 23!YZ[M<
NO0\*C]^_`&KLM<NO&78abWcD>H01 23456789
:6BdV0e!"#fg456789:ahi!c$Cj=CO&W\*V!klH0
m789:!nCoO&6BdHV0QRST,
ipV"#fg!KLM<qYZ[M
<\*Vr?
&ks0Ftuv!"#fg456$jwx!yCqz{CR>
D&W
|}~vDD!"#fg456(!
QRST!U0vDD!"#fg456(H0-}!$dbP&W
0$a0vDD!"#fg456(H0QRST|\*CFGxO&"#
fg~$QRSTU|\*V!kl~dH$5%PV=P&W
=
0QRSTU
456"#fgC%P&($0dH0dHI6P&WcD>
!(H0QRST,
e!"#fg!KLM<q\*CFG456"#fg!YZ[M<
V0^!O&]^_`=xO&ks0456"#
fgC%P&$jc$db0c!c$H\*!wxyc$Cd&c$$OW
}.
YZ[M<
 u;<
¡¢£¤!1 23¥¦§¨C©Wª«¬q­®V!¯C
°*±O>DV!C²³dbW
´µu;<
¡"#´µ!¶·|¸¨0¹¨0º»¼~½!¾¿ÀÁC==W
|¾¿ÀÁÂ!ÃÄCÅ~
ÆÇu;<
¡1 23!ÈÉÊË½Ì!ÍÌCÎÏdbW
¡ÐÑ	ÒCÓW|ÔÕ"#!Ö×$ØÙ$J.ÚÓ	Ò~
 	

 
 	

	
 !"#$%&'()*+,-
'./*+,-'01*+,-2+,345676	
89:,;<=>:,?
@AB!C4DEFGHCIJK#LMNOP,I&#$%Q?C?RS;
TUVWX@#56YZ!C4RS[GHCIJ#?@\]^FP,I&#
_`abRS
$3!C4cdeMfFHCIJK
LMNO&#g?RS;TU^!hiI&j#'2klmnopqr-s!G
ti#utivw;xP34RS6yt3z{s!HI#5676	
8
9:,<=>:,|}*RS46Gti@#?RS~@#[@FGHC
IJK
H34##5676	
89:,<=>:,()*#./*01*
+,34Ee!##$%C$xP*RSG!#56FG
cde()*#./*01*+,34AB!C4Mf!
&#d!FG ¡Z¢£xI¤RSGK
 
'-¥¦I&#$%C§*	ui¨Jh#89:
,;<=>:,Ee!I#uti!3#5§*RS;$%?©ªVW
«z¬­GHC®I¤GK!3!#' k¯l°±²G$%-I³´ti#µ¶	
·¸¹Cº$%»¼hGI#5ii$%!	?½!RS¬­
Gti¾;¿¾À
#ÁRP,ÂÃÀ
ÄÅÆ!jÇÈC¤GK
#opI#$%Ccde!ÉÊf	
Ic»Ë3C#ÌI&Í¶Å
P#ÎI&ZÏ	I¤K5676ÐÑÒÓÔÕÖ!GRS46GC#
Í¶ÅP×Ø&ÙÚi_ÛÜt@»Ýpi_ÛÜI$ÞG	
I¤@#
ZÏ	×Ø&ßàFGá½ât@$ãäåæÜCçè	
I¤GK5iiL
éI&#×ê*cde&ëS33»!6K5HI#$%RS#	
¸FGTUiti!@#	0t@§*	À
RS
¬­Gti!@FGÇÈC¤GK
	»
!°±G»opj@ÅÆÞJK

  	
 ì¯¯}w¥¦Ø
 ¥Ú	#
(
x °± ì¯ µ¡#
ÅÆR
íîí
